Consolidated memory can be again destabilized by the presentation of a memory cue (reminder) of the previously acquired information. During this process of labilization/restabilization memory traces can be either impaired, strengthened or updated in content.
1. Introduction
Memory reconsolidation
Memory storage implies a passage from a fragile state to a stable form, a process called memory consolidation (McGaugh, 2000) . However, in the last years the concept of immutable stables memories has been profoundly revised (Dudai, 2012; Finnie & Nader, 2012) . Thus, is now mainly accepted that this memory state is not everlasting. Therefore, following the presentation of a memory cue (reminder), consolidated memories become reactivated (labilized), followed by a process of re-stabilization, which is known as reconsolidation (Fernández, Boccia, & Pedreira, 2016; Lee, 2009; Nader, Schafe, & Le Doux, 2000) . It is also well described that the beginning of the process strongly depends on prediction error (PE). PE is defined as a mismatch between what was expected and what actually happened (Pearce & Bouton, 2001; Rescorla & Wagner, 1972) . It is not only the driving force for memory acquisition but also a mandatory element for the occurrence of the reconsolidation process (Exton-McGuinness, Lee, & Reichelt, 2015; Schultz & Dickinson, 2000) .
Biological roles of the reconsolidation process
For decades, researchers have been trying to elucidate the possible functional roles of the reconsolidation process. It is now well established that it is a crucial process that allows modification of stored information in strength (memory strengthening) and/or content (memory updating) (Alvares et al., 2013; Forcato, Fernandez, & Pedreira, 2013; Forcato, Rodríguez, & Pedreira, 2011; Forcato, Rodríguez, Pedreira, & Maldonado, 2010; Fukushima et al., 2014; Hupbach, Gomez, Hardt, & Nadel, 2007) .
Since the last decade, we have been deeply studying the reconsolidation process of the declarative memory in humans Fernández, Bavassi, Kaczer, Forcato, & Pedreira, 2016; Forcato, Argibay, Pedreira, & Maldonado, 2009; Forcato et al., 2007 Forcato et al., , 2013 Forcato et al., , 2011 Forcato et al., , 2010 . Basically, our protocols involved three-day experiments. On day 1, participants learned a list of five syllable pairs (cue-syllable associated to a response-syllable) coupled with a specific context (color light, image and music). On day 2, they received a reminder, formed by the context plus one cue-syllable without the possibility to write the response syllable, followed by a second learning task to interfere the re-stabilization of the labilized memory. Finally, subjects were tested on day 3. We found that the reconsolidation process was only triggered when the reminder included the PE (cuesyllable alone). However, if one entire syllable pair was presented as a reminder (without PE) we did not observe the process (Forcato et al., 2007 (Forcato et al., , 2009 . We further demonstrated both reconsolidation functions. On one hand, we showed that repeated presentations of the reminder that labilized the memory, strengthened it by increasing its precision (Forcato et al., 2011) and persistence . On the other hand, considering the memory updating in content, we revealed that it was possible to incorporate three new pairs of cue-response syllables to the previous five learned pairs if they were presented after the appropriate reminder (Forcato et al., 2010) . In this case, we considered that the new pairs were added and linked to the specific context. However, it would also be possible to update the content by the addition of new information related to previous acquired cues. In this case, a cuesyllable may be associated with two different response-syllables. Little is known about this type of updating (Chan & LaPaglia, 2013) in spite of its resemblance to daily experiences (e.g. different events associated within the same context). Considering that memories are integrated into complex associative networks, the performance during retrieval would reflect an inhibitory process or competition between memories (Anderson, 2003; Anderson, Bjork, & Bjork, 1994; Byrne, 2010) . The inhibition would emerge from a behavioral or pharmacological manipulation performed during this phase.
Gabaergic system
Gamma-aminobutyric acid (GABA) is the major inhibitory neurotransmitter in both the central nervous system (CNS) and the peripheral nervous system (Erdö & Bowery, 1986) . Different studies support a role for the GABA A receptor in diverse behavioral outcomes (Chapouthier & Venault, 2002; Paredes & Agmo, 1992) . In this scenario, it is important to stress its role in the reconsolidation process in very diverse species (Bustos, Maldonado, & Molina, 2006; Carbo Tano, Molina, Maldonado, & Pedreira, 2009; Rodríguez et al., 2013; Zhang & Cranney, 2008) . In this sense, we contributed with a study showing the effect of Clonazepam (CLZ) on this process, a benzodiazepine which increases the activity of GABA A receptors (Rodríguez et al., 2013) . Memory improvement was observed when the participants received 0.25 mg of CLZ after the reminder that labilized the memory on day 2. No effect was observed when the memory was simply retrieved instead of being labilized, when the drug was presented alone without reactivation, or when short-term memory testing was performed 4 h after reactivation (Rodríguez et al., 2013) .
In this context, the aim of the present study was to evaluate the role of memory updating during the reconsolidation process by the addition of new information linked to the stored information establishing a type of network where an specific cue (cuesyllable) would be linked with two different responses. Here the competition between old and new information could be manipulated by the modulation of the GABAergic system at retrieval.
Materials and methods

Subjects
126 healthy undergraduate and graduate students from Buenos Aires University volunteered for the study. 12 of these participants were excluded from the data analysis because they did not reach 55% of correct responses (11/20) in the last four training trials. Their ages ranged from 18 to 35, with a mean of 23 ± 1 (40 men). Each participant was randomly assigned to one of 7 groups. Before their participation in the experiment, subjects signed a written informed consent form approved by the Ethics Committee of the Fundación para la Lucha contra las Enfermedades Neurológicas de la Infancia (FLENI).
Benzodiazepine
RIVOTRIL
Ò Clonazepam capsules contain 0.25 m of Clonazepam and the following excipients: lactose, maize starch, potato starch, talc, magnesium stearate, iron oxide red and iron oxide yellow. The drug was processed and fractionated specifically for this experiment by FLENI's pharmacy.
Experimental room and experimental protocol
Experiments took place in a dark room and were conducted using a personal computer. Each subject was provided with earphones and seated facing a monitor placed in front of a large screen on the back wall (Forcato et al., 2010) .
Basically, each three-day experiment consisted of training (day 1), reactivation/presentation of the new information (day 2) and testing (day 3).
General design and procedure
The task consisted of learning a list of 5 pairs of non-sense syllables presented on a screen. The list was presented in a specific context formed by a red light projected on the wall, an image of a forest presented on the screen and a classical melody presented through earphones.
Training (day 1)
Each training trial involved (Fig. 1A .1) a first period during which the context was formed (the context period), followed by a second period during which the list of nonsense-syllables were presented (the syllable period).
The context period consisted of a fixed sequence of three accumulative steps: First, a red light projected on the wall for 2 s; Second, the same light plus an image of a forest in autumn appeared on the monitor screen for 2 s, and a third, the previous step context (red light and image) plus classical music presented through the earphones for 4 s. This context persisted during the syllable presentation. The syllable period that followed the former started with the presentation of a cue-syllable on the left-hand side of the monitor screen and an empty response box on the right-hand side. Each cue-syllable was taken randomly from a list of five pairs. Subjects were given 5 s to write the corresponding response-syllable. Once that period had finished, three situations were possible: first, if no syllable was written, the correct one was shown for 4 s; second, if an incorrect syllable was written, it was replaced by the correct one and it was shown for 4 s; and third, if the correct response was given, it stayed for 4 s longer. Immediately after that, another cue-syllable was shown and the process was repeated until the list was over. Altogether the trial lasted 53 s (8 s for context period and 45 s for syllable presentation). Throughout this experiment, every time a subject faced a cue-syllable and wrote the correct response-syllable a correct response was computed. The training consisted of the presentation of 10 trials, separated by a 4-s intertrial interval. In the first training trial, the list was shown, and in the successive trials subjects were asked to write down the corresponding response-syllable for each cue-syllable presented. The list was composed of five pairs of nonsense cue-responsesyllables in Spanish: ITE-OBN, ASP-UOD, FLI-AIO, NEB-FOT, COS-GLE (bold type: cue-syllable; regular type: response-syllable) ( Fig. 1A. 2). The training session lasted 10 min. 
Reactivation/New information to incorporate (day 2)
The reactivation consisted on the reminder presentation. The reminder trial began with the training context and immediately after its presentation, as expected; a cue-syllable appeared on the left-hand side of the monitor screen and the response-box on the right. However, 2 s later a notice displayed on the monitor announced that the session had to be suspended, thus not giving the subject time to write down the response-syllable (Fig. 1B.1 ). This reminder triggered the labilization/reconsolidation processes (Forcato et al., 2007 (Forcato et al., , 2009 .
After the reminder presentation, the subject was instructed by the experimenter to incorporate three new pairs of syllables. The experimenter explained the Instruction as follows: ''Now, you are going to replace three of the five pairs of syllables that you learned yesterday. Those three pairs will have the same cue-syllable but changing their correspondent response-syllable. Hereinafter, the old pairs are no longer useful; the important ones are the three new ones and the other two that remain unchanged. These pairs of syllables are going to be presented only once. You just have to read the three pairs; you don't have to write down any response-syllable".
Finally, the new pairs (INFO trial) followed immediately after the Instruction (Fig. 1B.1 ). It consisted of one presentation in which subjects were only allowed to read the syllable-pairs. It included the training context followed by a cue-syllable that appeared for 5 s, after which the corresponding response-syllable was presented and subjects were given 3 s to read the pair. Immediately after that, another cue-syllable was shown and the process was repeated until the list was over. Each cue-syllable was taken randomly from a list of three pairs (Fig. 1B.2 ). The INFO List was composed of three pairs of nonsense cue-response syllables: ASP-CLO, FLI-SRO, NEB-PLA (bold type: old cue-syllable; normal type, new responsesyllable). The INFO trial lasted 32 s.
Testing (day 3)
Participants were instructed to complete the five pairs of syllables with the modifications introduced on day 2 (updated memory) or to complete the five pairs without the modifications (original memory). Both testing sessions consisted of four testing trials separated by 4-s intertrial-interval (Fig. 1C.1 ).
2.4.4. Experiment 1. Reconsolidation allows the updating of the original information 2.4.4.1. R_new group (n = 13). Participants were trained on day 1 and received a reminder on day 2. After that, they were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the updated list on day 3.
2.4.4.2. NR_new group (n = 13). Participants were trained on day 1. On day 2, they were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the updated list on day 3.
2.4.4.3. R_old group (n = 19). Participants were trained on day 1 and received a reminder on day 2. Then, they were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the original list on day 3.
NR_old group (n = 19).
Participants were trained on day 1. On day 2 they were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the original list on day 3.
Experiment 2. Linking two outcomes to one cue via reconsolidation is dependent on GABAergic system
Day 1 and day 2 were as in Experiment 1. On day 3 participants received Clonazepam 0.25 mg or Placebo pill 2 h before being tested for the original information.
2.4.5.1. R CLZ _old group (n = 18). Participants were trained on day 1 and received a reminder on day 2. After that, they were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the original list on day 3, after 2 h of Clonazepam 0.25 mg intake.
2.4.5.2. NR CLZ _old group (n = 15). Participants were trained on day 1. On day 2 were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the original list on day 3, after 2 h of Clonazepam 0.25 mg intake.
2.4.5.3. R PLC _old group (n = 16). Participants were trained on day 1 and received a reminder on day 2. After that, they were instructed to incorporate the new information and the three pairs of syllables were presented. They were finally tested for the original list on day 3, after 2 h of Placebo intake.
Statistics
Training
For Experiment 1, percentage of correct responses in the four last training trials was analyzed with a 2 (reactivation) Â 2 (final test) ANOVA design (a = 0.05).
For Experiment 2 total percentage of correct responses in the four last training-trials was analyzed with one Way-ANOVA with group as between subject's factor (a = 0.05).
Testing
Results were reported as percentage of correct responses in the four testing-trials. For Experiment 1 data was analyzed with a factorial ANOVA with ''reactivation" and ''final test" as betweensubjects factors with two levels each, ''R, NR" and ''New, Old" respectively. After significant interaction, we performed Simple Effects Analysis to break down the interaction term looking at the effect of one independent variable at individual levels of the other independent variable. For Experiment 2, percentage of correct responses in the four testing-trials was first analyzed with a one-way analysis of variance (ANOVA) followed by Fisher-LSD Post-hoc Comparisons (FISHER, a = 0.05).
Results
Experiment 1. Memory updating by linking one preexisting cue to a different outcome
To evaluate the mechanisms underlying memory updating, via reconsolidation by linking one preexisting cue to a different response to the one previously learned, we run a three-day experiment. Participants learned a list of 5 cue-response syllables on day 1. On day 2 they received a reminder of the learned association (R_new group) or no reminder (NR_new group), followed by the instruction to update the list with 3 new pairs (same cuesyllables with new response-syllables), and by the new pairs presented on the screen. They were finally tested for the updated list on day 3 (Fig. 2, left panel) . Another group of participants received the same treatments as before but they were tested for the original information on day 3 (R_old and NR_old groups, respectively, Fig. 2, right panel) .
Reconsolidation allows the updating of the original information
A 2 (reactivation) Â 2 (final test) ANOVA analysis revealed a significant main effect of ''reactivation" (F 1,60 = 6.837, p = 0.011), a significant main effect of ''final test" (F 1,60 = 38.930, p < 0.001) and a significant ''reactivation" per ''final test" interaction (F 1,60 = 6.493, p = 0.013). Thus, we performed simple effects analyses to break down the interaction term. The group that received the reminder before the updated information (R_new group) showed significantly better performance at testing than the group without reminder (NR_new group) (73.8 ± 4.4; 53.5 ± 6.3, respectively; simple effects of ''reactivation" within the level ''New" of the ''final test factor", F 1,60 = 11.223, p = 0.001, Fig. 2 ). In agreement with previous results, the reminder presentation triggered memory labilization/reconsolidation allowing updating of the stored information (Forcato et al., 2010) . Nevertheless, in this case the new information consisted of three of the learned cues associated to new responses (day 2), different to the ones that had been learned at training on day 1. Thus, we then analyzed the simple effect of ''reactivation" within the level ''Old" of the ''final test" factor to evaluate whether the memory of the original information was affected by the new syllable pairs presented on day 2.
Memory of the original memory is preserved
The R_old and NR_old groups correctly recalled the old information independent on the presence or absence of the reminder on day 2 (percentage of correct responses 88.4 ± 2.9; 88.2 ± 2.6, respectively. Simple effect analysis, F 1,60 = 0.003, p = 0.958). On the other hand, we found that the performance on the original test was always better than the new one (percentage of correct responses R_old: 88.4 ± 2.9, R_new: 73.8 ± 4.4, simple effects of ''final test" within the level ''R" of the ''reactivation factor, F 1,60 = 38.610 p < 0.001. NR_old: 88.2 ± 2.6, NR_new: 53.5 ± 6.3, simple effects of ''final test" within the level ''NR" of the ''reactivation factor"). However, as we showed above the R_new group had higher number of correct responses than the NR_new group (p = 0.001).
It is important to highlight that the updated five pairs of syllables, resulted in three cue-syllables that had two possible response-syllables (old and new) and two pairs of syllables that remained unchanged. The groups that received the reminder plus the information to incorporate (R_new, R_old groups) correctly retrieved the updated and original memory switching between them according to the instruction given on day 3. However, the groups that received no reminder (NR_new, NR_old groups) correctly retrieved the original memory but not the updated one.
As we have previously shown, the reminder labilized the memory allowing the addition of new information (Forcato et al., 2010) , however, in this case, the same cue is linked to two different responses (share a common cue e.g.: ASP-UOD and ASP-CLO). We hypothesized that the incorporation of the new information is mediated by the GABAergic system where the new acquired association inhibited the old in order to be expressed. However, here the original associations were learned in ten training trials (day 1) resulting in a stronger memory compared to the new associations acquired in only one trial (day 2). We assume that this difference in memory strength was responsible for the lack of inhibition on the retrieval of the original memory for the R_old group. Thus, we designed a new experiment aiming to favor the inhibition traces by administering a Benzodiazepine (Clonazepam) before testing.
The same results were found when we separately analyzed the 3 modified syllable-responses and two unaltered ones (Supplemental Material).
The percentage of correct responses on the four last training trials (day 1) was similar between the R_new, NR_new, R_old and NR_old groups (86.5 ± 3.0; 82.7 ± 3.5, 84.7 ± 2.9; 85.5 ± 2.9, respectively; main effect ''reactivation" F 1,60 = 0.224, p = 0.628; main effect ''final test" F 1,60 = 0.027, p = 0.870; interaction, F 1,60 = 0.546, p = 0.463).
Experiment 2. Linking two outcomes to one cue via reconsolidation is dependent on GABAergic system
In order to test whether the incorporation of the new information was mediated by the GABAergic system we performed an experiment with three groups (Exp. 2). All participants learned the syllable pairs on day 1 and they were tested for the original information (old) on day 3. On day 2, the first group received the reminder before the information to be incorporated. On day 3 they received Clonazepam before being tested (R CLZ _old group). The second group received the same treatment but without reminder presentation on day 2 (NR CLZ _old group). The third group received the same treatment as the R CLZ _old group but took a Placebo pill instead of Clonazepam (R PLC _old group).
There was no significant differences between groups at training (percentage of correct responses: 84.4 ± 3.0; 84.1 ± 3.1; 87.7 ± 4.2, respectively; F 2,46 = 0.383, p = 0.684). However, there were striking differences at testing between groups (79.4 ± 4.6; 90.9 ± 1.8; 90.7 ± 3.4, respectively; F 2,46 = 3.957, p = 0.026, Fig. 3) . Specifically, the R CLZ _old group showed a lower total number of correct responses than the NR CLZ _old (p = 0.023) and the R PLC _old groups (p = 0.018). This result indicates that the benzodiazepine given before testing facilitated the inhibition from the new information trace impairing the expression of the original memory.
Analysis of the 3 modified syllable-responses and two unaltered ones are shown in Supplemental Material.
Discussion
Our results show that new information can be added into a reactivated declarative memory in humans by linking one cue to two different outcomes. Furthermore, we shed light into the mechanisms supporting memory updating (two outcomes of different strength associated with the same cue) being the GABAergic system involved in the modulation of the old and new information expression. We first demonstrated that the R_new group was able to incorporate the new information into the labilized memory, showing better performance than the NR_new group in the updated list on day 3 (Exp. 1). However, when we tested the original information in other group of participants, the old information performance was the same regarding whether they had received or not the reminder on day 2 (R_old, NR_old). These results show that the groups that received the reminders could switch properly between the two types of information (new, old). However, the groups that did not receive the reminder, only recalled correctly the old information. In order to understand this difference, it is necessary to point out that, considering that the reminder induced a PE, it is possible that the PE enhanced the acquisition of the new information facilitating its integration into the stored memory (Holland & Gallagher, 2006; Jacques, Olm, & Schacter, 2013) . Thus, we assume that the reminder labilized the memory and the new information shared the neuronal substrates of the labilized memory in order to be incorporated. It has been previously proposed that difference in strength between the old and new information, as well as in the type of material, determine the level of competition between the two traces (Hupbach, 2011) . According to this, it is also important to highlight that the original list required 10 trials presentation in order to obtain at least 55% of correct responses in the last 4 training trials, a procedure that took around 10 min. On the contrary, the new information was acquired in only one trial presentation that took 32 s. These differences may generate two representations that vary in strength being the old trace stronger than the new one (Byrne, 2010; Forcato et al., 2010) . Thus, we can assume that when the old information was tested without any pill intake (Exp. 1) the memory could be correctly expressed because the new memory was weaker. However, when the new information was tested the old-stronger memory competed for expression. Here, as we suggested before, the R_new group showed better performance than the NR_new group because the reminder facilitated integration of the new information reducing the level of competition (Forcato et al., 2010) .
One essential difference between the present study and our previous one (Forcato et al., 2010) is that here we used a protocol that allowed linking one cue-syllable to two different responsesyllables. This new condition resembles real life were one context or cue is linked to several other events. Moreover, the same cue could now retrieve two possible outcomes, which will compete for expression through an inhibitory process (Anderson, 2003; Anderson et al., 1994; Byrne, 2010) . Accordingly, the group that received the reminder plus the new information on day 2, and took Clonazepam 2 h before being instructed to retrieved the original memory on day 3 (R CLZ _old group, Exp. 2), showed lower number of correct responses at testing than the group that received no reminder (NR CLZ _old) or the one that received Placebo instead (R PLC _old). Thus, the new information could be incorporated into the original memory via GABAergic system, as it happens with extinction memory (Myers & Davis, 2002) .
GABA is the major inhibitory neurotransmitter in both the CNS and the peripheral nervous system (Erdö & Bowery, 1986) . It has been shown that the GABAergic system is involved in the acquisition and expression extinction memory (Myers & Davis, 2002; Tano, Molina, & Pedreira, 2013) . Extinction is a new active learning that involves the decrease in the conditioned response by the repetitive or prolonged presentation of the conditioned stimulus without the presentation of the associated unconditioned stimulus (Bouton, 2004; Myers & Davis, 2002) . This new memory, is stored without destroying the original one but interfering with its expression (Pedreira & Maldonado, 2003) . Furthermore, it has been shown that GABAergic transmission is responsible for the inhibition of the original memory expression (Corcoran & Maren, 2001; Harris & Westbrook, 1998) . What is more, the administration of drugs that diminished GABAergic activity before retrieval show an impair expression of the extinction memory due to reappearance of the original memory (Harris & Westbrook, 1998; Kim & Richardson, 2007) . Taking the resemblance of the present study to the extinction process, we can think of the new information acquired on day 2 as an extinction memory and the list acquired on day 1 as the original memory. Thus, the acquisition of this new memory would be mediated by GABAergic system and coexists with the original memory. In this case, we modulated this system at retrieval by manipulating which memory would be expressed. When we administered Clonazepam 0.25 mg before retrieval, increasing GABA activity, we augmented inhibition favoring new information outcome thus, diminishing the number of correct responses for the original memory at retrieval (R CLZ _old group vs. R PLC _old groups). To the best of our knowledge, this is the first study showing the participation of the GABAergic system in updating a declarative memory through reconsolidation in humans. Further studies are needed to confirm its involvement.
Regarding memory updating, similar results were found by Chan and LaPaglia (2013) and Jacques et al. (2013) using false memories paradigms. In Chan and LaPaglia (2013) study, they showed that the memory of a movie clip, could be distorted (impaired) by the presentation of misinformation during memory reactivation. Jacques et al. (2013) , using a naturalistic experience (tour museum), revealed that memory reactivation followed by lure information about the event could strength true memory but also facilitate the incorporation of false information.
Other important point to be discussed is the instruction given on day 2, and its relation to direct forgetting (Golding & MacLeod, 2013; Macleod, 1999) . We have previously shown that in order to update a memory three conditions should occur together: (a) the original memory should be labilized; (b) the new information should be presented inside the time window of reconsolidation; (c) the information to be incorporate should be relevant for the subject (Forcato et al., 2010) . This last point could be manipulated in the laboratory by the instruction given by the experimenter. Thus, we demonstrated the crucial role of the instruction. If the original memory was reactivated, the subjects were instructed to incorporate the new information, and when the information was presented the memory was updated. However, if they were instructed to just read the new pairs there was no updating (Forcato et al., 2010) . Taking into account these results and analyzing the instruction given in this study on day 2, before the new information was presented (''. . .Hereinafter, the old pairs are no longer useful; the important ones are the three new ones and the other two that remain unchanged. . .", see Section 2.4.2.), we suggest that we could be dealing with a direct forgetting protocol.
Unwanted or irrelevant memories can be intentionally forgotten (Anderson et al., 2004) . One paradigm commonly used to study this process is the Direct Forgetting Paradigm (Golding & MacLeod, 2013; Macleod, 1999) . Participants learn a list of items (original memory) and they are instructed either to forget or remember the items. Then, they have to learn a new list of items (new memory). Finally, they are tested for all the learned information. Usually, it has a dual effect on memory, impaired recall of the original memory but enhanced recall of new one. It has been shown that in order to observe this effect, participants should be instructed to forget the original information, the new information should be presented after the instruction, and this information should match in content (Hupbach & Sahakyan, 2014) . Moreover, it has been discuss that direct forgetting relies on the recruitment of inhibitory mechanisms that prevent retrieval of the original information (Bjork & Bjork, 1996) being the right prefrontal cortex involved in the process, a region that has been widely implicated in inhibitory control processes (Anderson et al., 2004; Rizio & Dennis, 2013) .
In the present study, we can consider that we accomplished the three boundary conditions of direct forgetting mention above. First, we instructed participants to replace the old information with the new one. Second, the new information was presented after the instruction. Third, we did not present the new information after the acquisition of the first, but we did it after the original information had been labilized by the reminder presentation. However, we only observed the impairment on the original memory testing when Clonazepam was administered before testing (Exp. 2), possibly due to the differences in strength between the two types of information. Thus, an alternative explanation for our results would be that reactivation of the original memory allows direct forgetting to occur if the instruction to forget (or replace) the memory followed by the new information is given.
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